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[57] ABSTRACT 

In a drill for surgical purposes comprising a housing With an 
electric motor and a drilling mechanism driven by this 
electric motor arranged therein, and a handle forming part of 
the housing and having control grips arranged thereon for 
controlling the speed and reversing the direction of the 
electric motor, and serving to accommodate a battery and the 
electric control member of the electric motor, to enable 
sterilization Without causing any damage, on the one hand, 
and high-power operation, on the other hand, it is proposed 
that a poWer pack comprising the battery, the electric control 
member, switches for speed control and reversal of direction 
actuatable by the control grips, and electric terminals for the 
electric motor arranged in the housing be insertable into the 
handle. The present disclosure relates to the subject matter 
disclosed in International Application PCT/EP97/00549 of 
Feb. 7, 1997, the entire speci?cation of Which is incorpo 
rated herein by reference. 

12 Claims, 3 Drawing Sheets 
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DRILL FOR SURGICAL PURPOSES 

This application is a continuation of International PCT 
application No. PCT/EP97/00549 ?led on Feb. 7, 1997. 

The invention relates to a drill for surgical purposes 
comprising a housing With an electric motor and a drilling 
mechanism driven by this electric motor arranged therein, 
and a handle forming part of the housing and having control 
grips arranged thereon for controlling the speed and revers 
ing the direction of the electric motor, and serving to 
accommodate a battery and the electric control means of the 
electric motor. 

In the case of surgical hand drills, it is necessary to 
steriliZe these appliances for each use. Sterilization is usu 
ally carried out by steam treatment at increased temperature, 
and this steriliZing operation may cause damage to indi 
vidual components of such a drill. This applies, in particular, 
to electric parts. 
A surgical drill is knoWn Wherein a complete drive unit 

is arranged in a removable handle. The drive unit consists of 
battery, electric control means and electric motor and is 
removable together With the handle from the housing (DE 33 
17 398 A1). With this previously knoWn hand drill, a 
mechanical coupling must be established in a complicated 
Way betWeen the electric motor in the handle, on the one 
hand, and the drive mechanism in the housing of the drill, on 
the other hand. It is also disadvantageous in the knoWn hand 
drill that the dimensions of the electric motor are limited as 
there is little space for accommodating the electric motor in 
the handle for ergonomic reasons. 

Therefore, in this Way it is only possible to construct 
relatively Weak hand drills Which can be used, for example, 
for inserting a drill Wire. 

Starting from this prior art, the object of the invention is 
to so design a drill of the generic kind that, on the one hand, 
poWerful drive motors can be used, and, on the other hand, 
it can be ensured that the sensitive parts of the hand drill Will 
not be damaged by the steriliZing operation. 

This object is accomplished in a drill of the kind 
described at the outset, in accordance With the invention, in 
that a poWer pack comprising the battery, the electric control 
means, sWitches for speed control and reversal of direction 
actuatable by the control grips and electric terminals for the 
electric motor arranged in the housing is insertable into the 
handle. 

Therefore, in this drill use is made of a poWer pack 
Which, in principle, is constructed to a considerable extent 
like a conventional battery and Which can also be inserted in 
a similar Way into the handle. HoWever, in addition to the 
actual battery, this poWer pack also includes the electric 
control means and sWitches for speed control and reversal of 
direction Which are actuatable by the control grips on the 
handle. This poWer pack is connected to the rest of the drill 
solely by electric terminals, i.e., in a Way similar to an 
insertable battery, but a control current for the electric motor 
Which is con?gured by the electric control means in accor 
dance With the respective position of the sWitches for speed 
control and reversal of direction is delivered via the electric 
terminals. 

Therefore, depending on the operating conditions, the 
poWer pack delivers different currents and, in this Way, 
causes the electric motor Which remains in the housing itself 
to selectively rotate in one direction or the other and at the 
respectively desired speed. 

In this construction, the poWer pack can be designed as 
a completely closed off housing as is knoWn per se from 
batteries. All of the other parts remain on the drill and can 
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2 
be steriliZed With it. This applies, in particular, to the entire 
handle including the control grips for actuating the sWitches. 

When assembling the drill, this poWer pack is inserted 
into the handle via a so-called sterile funnel, and the handle 
is then closed so the hand drill is outWardly completely 
sterile. Only the interior of the handle constitutes an unster 
ile area. HoWever, this is in no Way disturbing as the interior 
of the handle is completely closable, and, in particular, no 
opening to the rest of the hand drill is required as only 
electric connections are to be provided in this area. 

It is particularly expedient for the poWer pack to com 
prise a loWer chamber for the battery and an upper chamber 
for the electric control means. This results in particularly 
short connection paths for the electric lines as the electric 
connection to the housing and hence to the electric motor 
can be arranged on the upper side of the poWer pack. 

It is also expedient for the sWitches for speed control and 
reversal of direction to be arranged in the upper chamber, 
i.e., the sWitches are then directly combined With the electric 
control means. 

Insertability of the poWer pack is particularly simple 
When the poWer pack is pushable into the handle through the 
opened underside thereof. 

Provision is made in a preferred embodiment of the 
invention for the poWer pack to comprise actuating elements 
for actuating the sWitches, With the control grips resting 
against the actuating elements When the poWer pack is 
inserted and moving these actuating elements by their oWn 
movement. Thus, a mechanical movement of the control 
grips is thereby transmitted onto the actuating elements on 
the poWer pack Which actuate the sWitches arranged in the 
interior of the poWer pack. 

The actuating elements are preferably movable into an 
initial position by spring loading. The actuating elements 
can then be displaced by the control grips against the loading 
of these springs. This, in turn, results in the spring-loaded 
actuating elements driving the control grips back into the 
initial position. 

Provision may be made in a preferred embodiment for an 
actuating element on the upper side of the poWer pack to 
project from the latter and to be mounted on the poWer pack 
for displacement transversely to the longitudinal direction of 
the handle. 

Further provision may be made for an actuating element 
to be mounted in the interior of the poWer pack for displace 
ment transversely to the longitudinal direction of the handle, 
and for an opening through Which a control grip and the 
actuating element rest against one another to be provided in 
the front side of the poWer pack. 

This assembly may be optionally sealed off, for example, 
by a ?exible diaphragm. 

It is particularly expedient for the control grips to com 
prise a mutual locking mechanism Which prevents simulta 
neous actuation of the tWo control grips. This ensures that 
during normal operation a reversal of direction is 
impossible, and that, in addition, the motor cannot be set in 
operation When the choice of direction has not yet been 
completed. 

Provision is made in a preferred embodiment for the 
control grips to pass through openings in the front Wall of the 
handle into the interior thereof and for the openings to be 
closed by ?exible diaphragms embracing the control grips. 
In particular, the diaphragms may have the shape of a 
belloWs. The interior of the handle can thereby be closed off 
completely from the exterior although movable parts pass 
through openings into the interior. This is of major impor 
tance in making the hand drill sterile. 
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The following description of preferred embodiments of 
the invention serves in conjunction With the drawings for 
further explanation. The draWings shoW: 

FIG. 1 a schematic side vieW of a hand drill With a handle 
and a poWer pack inserted therein; 

FIG. 2 a longitudinal sectional vieW of the handle With 
inserted poWer pack in the area of the control grips With the 
directional sWitch in one position and the operating sWitch 
in Working position; 

FIG. 3 a vieW similar to FIG. 2 With the directional 
sWitch during the reversal and the operating sWitch in off 
position; and 

FIG. 4 a vieW similar to FIG. 2 With the directional 
sWitch in the other position and the operating sWitch in 
Working position. 

The drill 1 shoWn in the draWings comprises a housing 2 
having arranged therein an electric motor 3 and a drive 
mechanism 4 for a drill chuck 5, Which are shoWn only 
schematically in the draWings. These components may be of 
optional design as they are knoWn per se to those skilled in 
the art. 

Adjoining the loWer end of the housing 2 is an elongate, 
block-shaped handle 6 Which is closed off on its underside 
by a cover 7 Which can be screWed or pushed onto it. The 
interior 8 of the handle 6 is closed off from the interior of the 
housing 2 by a dividing Wall Which is not shoWn in the 
draWings. 

In this area, tWo electric connections 9, 10, shoWn only 
schematically in FIG. 1, pass from the interior 8 of the 
handle 6 into the interior of the housing 2. 

TWo control means, namely an upper directional sWitch 
12 and a loWer operating sWitch 13, are arranged one above 
the other in the front Wall 11 of the handle 6 at the upper end 
thereof immediately beside the housing 2. 

The directional sWitch 12 has mounted for longitudinal 
displacement in an opening 14 a plunger 15 Which passes 
through the opening 14 and through the front Wall 11 into the 
interior 8 and is connected at its free end to a gripping hood 
16. In like manner, the operating sWitch 13 has mounted for 
longitudinal displacement in an opening 17 a plunger 18 
Which passes through the opening 17 into the interior 8 and 
is connected to a gripping hood 19. Both plungers 15 and 18 
are mounted in inserts 20 and 21, respectively, Which are 
placed in the corresponding openings 14 and 17, respec 
tively. Both plungers 15 and 18 are each surrounded by a 
cylindrical belloWs 22 and 23, respectively, Which can, for 
example, consist of a rubber elastic material and Which is 
?xed, on the one hand, at the respective plunger 15, 18 and, 
on the other hand, at the respective insert 20 and 21, 
respectively, so the openings 14 and 17 are thereby sealed 
tight. Nevertheless, the plungers 15 and 18 are displaceable 
in the openings 14 and 17, respectively. 
A block-shaped poWer pack 24 With its interior divided 

into a loWer chamber 25 and an upper chamber 26 is inserted 
into the interior 8 of the handle 6. Aconventional, preferably 
rechargeable battery 27 is arranged in the loWer chamber 25. 
An electronic control means 28 is located in the upper 
chamber 26. Both the battery 27 and the electronic control 
means are represented only schematically and in dashed 
lines in the draWings. 

The electronic control means 28 is connected, on the one 
hand, electrically to the battery 27, and, on the other hand, 
through the lines 9 and 10 to the electric motor 3. To this end, 
electric contacts 29 and 30 are provided on the upper side of 
the poWer pack 24 for establishing an electric connection 
With the lines 9 and 10 and upon pushing the poWer pack 24 
into the interior 8 automatically make the electric connection 
With the lines 9 and 10. 
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4 
Also arranged in the upper chamber 26 are a directional 

sWitch 31 and a sWitch 32 Which sWitches on and off the 
poWer supply to the electric motor 3 and Which also adjusts 
sWitch elements in the electronic control means 28 such that 
the operating voltage delivered to the electric motor 3 is 
varied and hence drives the electric motor 3 at different 
speeds. Such sWitch elements are knoWn per se and Will, 
therefore, not be explained in greater detail. 

The directional sWitch 31 comprises an actuating element 
35 Which is mounted in the interior of the upper chamber 26 
for displacement against the action of a spring 33 and 
projects upWards above the poWer pack 24. In this area, the 
plunger 15 rests against the actuating element 35 so the 
actuating element 35 is displaced against the action of the 
spring 33 When the plunger 15 is pushed into the interior 8. 
The actuating element 35 thereby actuates a sWitch, not 
shoWn in greater detail in the draWings, Which reverses the 
direction of the electric motor, i.e., in one end position 
prepares the electronic control means 28 for operation of the 
electric motor in one direction, in the other end position for 
the opposite direction. 

LikeWise mounted in the upper chamber 26 for displace 
ment in the direction of extension of the plunger 18 is a 
further actuating element 36 Which is pushed via a spring 34 
against the plunger 18 so the plunger 18 is displaced into the 
pushed-out position under the action of the spring 34. The 
actuating element 36 can be displaced against the action of 
the spring 34 by pushing in the plunger 18. When the spring 
34 is relaxed the electric motor is sWitched off. The pushing 
in against the action of the spring 34 causes such adjustment 
of the electronic control means 28 that as the depth to Which 
the plunger 18 is pushed in increases, the speed of the 
electric motor 3 is increased. 

As the plungers 15 and 18 only rest against the corre 
sponding actuating elements 35 and 36, respectively, the 
poWer pack 24 can be removed doWnWardly from the handle 
6 at any time and reinserted after charging of the battery. 
After the poWer pack 24 is pushed in, the drill is immediately 
ready for operation again. 
A special locking mechanism is provided for preventing 

reversal of the direction during operation of the electric 
motor and for excluding the possibility of setting the electric 
motor in operation When the reversal of the direction has not 
yet been completed. This comprises a pin 37 mounted 
transversely to the direction of displacement of the plungers 
15 and 18 for displacement betWeen these and having a 
length Which is slightly greater than the distance betWeen the 
tWo plungers 15 and 18. The upper plunger 15 has tWo 
recesses 38 and 39 arranged in spaced relation to one another 
and facing the other plunger 18. The plunger 18 has a single 
recess 40 facing the plunger 15. 

All recesses 38, 39 and 40 are provided on one side 
thereof With a slide surface 41, 42 and 43, respectively, by 
means of Which the pin 37 engaging the corresponding 
recess can be lifted out of the corresponding recess upon 
displacement of the corresponding plunger. HoWever, this 
lifting out is only possible When a recess in the respective 
other plunger is located opposite. If this is not the case, the 
pin strikes the corresponding plunger and prevents the pin 
from being lifted out of the recess and hence also displace 
ment of the plunger in Whose recess the pin engages. 

In the illustration in FIG. 1, both plungers 15 and 18 are 
in the pushed-out position under the in?uence of the springs 
33 and 34, and in this position the recess 40 of the loWer 
plunger 18 is in alignment With the pin 37 as is the recess 39 
of the plunger 15 that is located closer to the handle 6. 
Starting from this position of rest, the operator can selec 
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tively actuate the directional switch 12 or the operating 
sWitch 13. The pin 37 is thereby pushed into the recess of the 
respective other, then unactuated plunger. 

If both plungers are simultaneously actuated, this is not 
possible because the pin 37 can then not enter one of the 
recesses. Simultaneous actuation is thus blocked. 

In FIG. 2, the operating position is shoWn in Which the 
electric motor runs in one direction. The directional sWitch 
12 is in the pushed-out position, and its recess 39 is in 
alignment With the pin 37. The operating sWitch 13 can be 
moved into an optional position, i.e., in this position drilling 
can be carried out at optional speed in one direction. 

Simultaneous actuation of the directional sWitch 12 is 
impossible because the pin 37 cannot be lifted out of the 
recess 39. 

This is only possible again When the operating sWitch 13 
is in its pushed-out off position (FIG. 3), the pin 37 can then 
engage the recess 40 of the loWer plunger 18 and thereby 
releases the upper plunger 15, the directional sWitch 12 can 
be actuated. HoWever, simultaneous actuation of the oper 
ating sWitch 13 is not possible before the directional sWitch 
12 has been pushed in fully, i.e., before the pin 37 can 
engage the recess 38 of the directional sWitch 12. Thus, the 
electric motor can only be set in operation When the reversal 
of the direction is completed. 

Finally, FIG. 4 shoWs operation in this mode of operation 
With the direction reversed. The pin noW engages the recess 
38 of the upper plunger 15 and thereby releases the loWer 
plunger 18. 

By means of this relatively simple locking mechanism it 
is ensured that alWays only one of the tWo sWitches 12 or 13 
can be actuated. 
What is claimed is: 
1. A drill for surgical purposes comprising: 
a housing With an electric motor; 

a drilling mechanism driven by said electric motor 
arranged in said housing; 

a handle provided on said housing and having control 
grips arranged thereon to actuate sWitches for control 
ling the speed and reversing the direction of said 
electric motor, said handle serving to accommodate a 
poWer pack for said electric motor; Wherein: 
said poWer pack is insertable into said handle, said 
poWer pack comprising a battery, an electric control 
means, said sWitches, and electric terminals for said 
electric motor. 
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2. A drill as de?ned in claim 1, Wherein said poWer pack 

comprises a loWer chamber for said battery and an upper 
chamber for said electric control means. 

3. A drill as de?ned in claim 2, Wherein said sWitches for 
speed control and reversal of direction are arranged in said 
upper chamber. 

4. A drill as de?ned in claim 1, Wherein said poWer pack 
is insertable into said handle through an open underside 
thereof. 

5. A drill as de?ned in claim 1, Wherein said poWer pack 
comprises actuating elements adapted to actuate said 
sWitches, said control grips resting against said actuating 
elements for moving said actuating elements in response to 
movement of the control grips When said poWer pack is 
inserted in said handle. 

6. A drill as de?ned in claim 5, Wherein said actuating 
elements are moved into an initial position by spring load 
mg. 

7. A drill as de?ned in claim 5, Wherein an actuating 
element on the upper side of said poWer pack projects from 
the latter and is mounted on said poWer pack for displace 
ment transversely to a longitudinal direction of said handle. 

8. A drill as de?ned in claim 5, Wherein: 
an actuating element is mounted in the interior of said 
poWer pack for displacement transversely to the longi 
tudinal direction of said handle, and 

an opening is provided in the front side of said poWer pack 
through Which a control grip and said actuating element 
rest against one another When said poWer pack is 
inserted in said handle. 

9. Adrill as de?ned in claim 1, Wherein said control grips 
comprise a mutual locking mechanism Which prevents 
simultaneous actuation of both control grips. 

10. A drill as de?ned in claim 1, Wherein: 
said control grips pass through openings in a front Wall of 

said handle into the interior thereof, and 
said openings are closed by ?exible diaphragms embrac 

ing said control grips. 
11. A drill as de?ned in claim 5, Wherein: 
said control rips pass through openings in a front Wall of 

said handle into the interior thereof, and 
said openings are closed by ?exible diaphragms embrac 

ing said control grips. 
12. A drill as de?ned in claim 10, Wherein said ?exible 

diaphragms embracing said control grips have the shape of 
a belloWs. 


